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Til© of tlie Invention i 

MetHod MeaBuring Illinninance Distribution 
upon Pupil and Measuring Apparatus for the Sam* 

{Pago 1, lower left oolu»n, line^ 4 - 15) 
—2 . SCOPE OF CIiAIMS : 

1. A metUod o£ measnrlng an illiMainance 
distribution upox. a pupil, in a method of projecting 
and transferring a pattern, illnminatod by an 
illumination system, by uae of a 1-n^, character i..ed 
±n that : 

a pinhole is positioned on a plane: toeing 
in an optically conjugate relation with a- plane of the 
p»t;tem with xespeet to oaid lens ; 

an illuminance distributioi* of the light 
passed through the pinhole is measured at a location 
spaced by a predetaxmined distance fron the pinhole; 
and 
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at least o»e of partial eoHereixcy of 
optxoixl «y.t«a, ixxczi^xdixxg l«n3 , 

teleoeatrioity liff^t is calculated.— 

(Page 6, upper rigl^t colu«x, line 10 to lower rigV^t, 
aolusizif line 7} 
--Snbodiment VZX 

Figure 18 shows « specific example of the 
i.ll««ixxation optioal system 7 wall, o£ the exposure 
apparatus having *>ee« a«,oribea atoove . The po.tio^s 
«xcepf the illumlnatioa system 7 illustrated there 
corxesponci to thoae of the Figure 5 e«^pl*.- x.xght 
eaitfci from a Hg lainp 39 5oea via a rotat^lo 
elliptical surfaeo mirror 40, a cold mi«ox SO. and 
a l^na 61, -nd it enters an integrator 41. Provided 
at a light exit surface of th« irvtegrator 41 ia an 
aperture stoP 30 for controlling o value- Through a 
,ai,i:or 62 and a condenser len« 63, an image of the 
aperture atop illuminates a reticle 13, «d it i« 
i»ag^.d on an entrance p«pil 9 of a reduction lens 2 . 

Pirot, » sensor 14 measures the a value and, 
by moans of an illumination system control circuit 70, 
the aperture diaxaeter of the aperture atop 30 is 
changed by interchanging fixed diameter stops or by 
moving a variable diameter stop, so that an optimum 

subaeduently, if there is a deviation in 



- 3 - 

center of the ligl»t aourco image or a tilt in tlie 
ilX«mi-»ane« di»t*ibttti.on , tbe position Off the aporfeuxe 

drop 30 is dieplaced in a jright-aagla direction to aa 
aptioBl sotis or, alternatively, the pooitioa of tue 
Hg lanp 39 ia adiuatea to oorc««t it. Purth«t, vhei:e 
true JCoahlei ill«mi«»atiori is not aecoaplisbeti, tHat 
is, if tlio ap«»rtttre «top 30 is not iaaffed on the 
ontsanee pupil 9 of the yedttction leno 2, adjustment 
ia made by moving the condenser lens 63 in the optical 
axis direction so that the i»age of the aperture stop 
30 is aoearately formed on the entrance pupil 9 of the 
redvotion lens 2 . These ala3^ata<»nt operations may be 
made manually or automatically by controlling a motor , 

for example . 

As described with reference to the prior 
art, generally, since a lens used in an optical system 
involves optical aberration, the relationship between 
the o value and the resolution is such as shown in 
Figure 22- However, this aurve is variable with the 
size or shape of the pattern. In consideration of it, 
in an exposure apparatus , in accordance with pattern 
drawing information of a reticle (such as pattern size, 
for example) , the a value is changed to an optimum and 
the drawing is perfoarmeei with it. In this embodiment, 
to this end, a partial coherency <c value) of the 
illumination system is deteot«d and, on the basis of 
this value, the diameter of the aperture atop 3 of 
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the illuiaination systam «liowii in Figure IB is 

resointion perCormance at tHe X«n3 can be extended «s 
mtieli as possible.-- 
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